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TISSUE EXPANDER MAGNETIC INJECTION 
PORT 

BACKGROUND OF THE INVENTION 

This invention relates generally to injection fill ports used 
with tissue expander Systems and Similar inflatable medical 
devices. Particularly, this invention relates to an improved 
injection port Structure wherein a magnetic material is 
incorporated in an injection port assembly. The magnetic 
material is positioned So that the injection port can be easily 
and accurately located by noninvasive means. The magnetic 
material is positioned in the port Structure So that it does not 
interfere with the use of a hypodermic needle for filling 
purposes. 
A tissue expander or Similar inflatable medical device is 

typically implanted under a patient's skin. In order to expand 
the tissue Structure, fluid is injected using a hypodermic 
needle or Similar device by filling an injection port which is 
in communication with the tissue expander. AS far as is 
known, the prior art has not proposed or developed a 
Structure which incorporates a magnet with an injection port 
So that the magnet does not interfere with the injection of a 
hypodermic needle as does the present invention. For 
example, in the prior art, U.S. Pat. No. 4,685,447 teaches 
using a metal plate and X-ray procedure to find an injection 
port of an implanted tissue expander System, thus exposing 
a patient to radiation. U.S. Pat. No. 4,671,255 describes a 
tissue expander System that incorporates a magnet or mag 
netically detectable material into the injection port by 
mounting the magnetic material in a receSS of the needle 
guard assembly. The needle guard and/or magnetic material 
has the propensity to obstruct the end of a hypodermic 
needle which is injected into the injection port. The latter 
patent also teaches the use of an inverted hemispheric 
member to achieve a Self-sealing injection port, which 
complicates the injection port assembly. The present inven 
tion overcomes these shortcomings of the prior art by 
incorporating Several Structural improvements. 

The present invention incorporates a magnet or magneti 
cally detectable material into an injection port of a tissue 
expander System or into an inflatable medical device for port 
detection by an external detection means that is constructed 
and arranged to Sense magnetic fields. The magnetic mate 
rial or element which generates a magnetic field is perma 
nently affixed in the injection port So that its location can be 
accurately determined by non-invasive external means, thus 
providing the user with a rapid, convenient, and precise 
means for locating the injection port. Further, the magnet 
material is incorporated in the Structure which does not 
interfere with the needle used for filling the tissue expander 
System. 
An object of the present invention is to provide the 

magnetic material in the injection port but outside of the 
injection port cavity So that the magnetic material does not 
obstruct the end of a needle while injecting fluid into the 
port. Another object of this invention is to completely 
enclose the magnetic material in a polymer to protect it from 
environmental exposure. Another object of this invention is 
to use magnetic material that has been Surface treated to 
prevent the magnetic material from corroding. Yet another 
objective of this invention is to develop an injection port that 
is simple in design and easy to manufacture. 

SUMMARY OF THE INVENTION 

This invention provides a magnetic injection port for use 
with a tissue expander or an inflatable device for implanta 
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2 
tion. An injection port is used in communication with a 
tissue expander to permit the tissue expander to be filled 
with fluid. The tissue expander and injection port are located 
under the skin and must be properly located in order to 
permit the filling or inflation of the tissue expander. 
The invention incorporates a magnet or magnetically 

detectable material into the injection port of a tissue 
expander System or Similar inflatable medical device for port 
detection by an external detection means that is constructed 
and arranged to Sense magnetic fields. The injection port has 
a body defining a cavity into which the end of a hypodermic 
needle or Similar device is inserted to inject fluid into the 
cavity. When a desired volume of fluid has been injected into 
the cavity, fluid flows under preSSure via a means of fluid 
communication, the only means of egreSS from the cavity, 
from the injection port into the tissue expander or other 
medical device. The region of the injection port body into 
which the needle is inserted is Self-sealing to Such punctures. 
A needle guard member is positioned spacially from and 

on the opposite side of the injection port body from where 
the needle enters, to prevent the needle from puncturing the 
injection port and entering into the tissue expander of the 
patient. A magnetic material is affixed in the injection port 
body outside the injection port cavity and the needle guard 
member. The magnetic material is positioned outside the 
injection port cavity So that its placement does not interfere 
with the normal and proper insertion of a needle into the 
injection port cavity. The magnetic material may be any 
shape or dimension, and made of any magnetically detect 
able material. For example, the magnetic material may 
include Samarium cobalt or neodymium iron boron, a com 
bination thereof or like material. The outermost perimeter of 
the magnetic material is spatially aligned with or within the 
perimeter of the region of the injection port into which the 
needle is injected, thus demarcating this region as a target for 
the needle. The magnetic material also has a Surface treat 
ment to prevent it from corroding, Such as a nickel coating 
or the like, and is completely enclosed in a polymer, Such as 
a Silicone elastomer or the like, to protect it from environ 
mental exposure. 
To locate the injection port, a magnetic detection means is 

Scanned acroSS the region of skin containing the System to 
establish at least four points of reference creating a coordi 
nate System. The location for inserting the needle is at the 
interSection of two line Segments, each defined by a pair of 
the reference points established by two passes of the detec 
tion means. This interSection is where the magnetic injection 
port is located and where the medical procedure should be 
performed. 

These and other benefits of this invention will become 
apparent from the following description by reference to the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a lateral view, partially in Section of the magnetic 
injection port of the invention and showing the injection port 
incorporated into a tissue expander; 

FIG. 2 is a cross-sectional view of the injection port of 
FIG. 1; 

FIG. 3 is a croSS Sectional view showing various parts of 
an injection port; 

FIG. 4 is a perspective view of the parts of an injection 
port, 

FIG. 5 is a perspective view of a magnetic probe for use 
with an injection port; and 
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FIG. 6 is a top view of the coordinate system used to 
locate the magnetic port of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

This invention relates to a magnetic injection port assem 
bly for use with a tissue expander or an inflatable medical 
device implanted beneath the Skin of a patient. The magnetic 
injection port is useful for medical technicians, practitioners 
and physicians when performing various medical proce 
dures related to the tissue expander. The incorporation of a 
magnet or an element which generates a magnetic field 
permits the medical technician, practitioner or physician to 
quickly, conveniently and precisely locate the injection port 
using a magnetic Sensing probe or Similar device. 

FIG. 1 is a lateral view of a tissue expander system 30 
which incorporates the injection port assembly 10 of the 
invention. The tissue expander system 30 is shown com 
prised of a tissue expander shell 31 and an injection port 
assembly 10 having an injection port body 11. The injection 
port assembly 10 may also be incorporated in other medical 
devices which may require a filling or Similar procedure. 

Referring to FIGS. 2 and 3, the injection port assembly 10 
is shown having a body 11 that is generally cylindrical in 
shape and which is comprised of an injection port top 
portion 14, an outside lateral wall 20, and a port bottom 
portion 16. The top portion 14 of the injection port body 11 
together with the ring member 15 and needle guard member 
12 define and form an injection port cavity 21. A hypodermic 
needle or Similar device may be inserted through the top 
portion 14 and into the cavity 21 to inject a Saline Solution 
or other biocompatible fluid for expansion purposes. Fluid 
flows from the cavity 21 to the tissue expander system 30 via 
a means of fluid communication 22 when a desired Volume 
of fluid has been injected into the cavity 21. The fluid 
communication means 22 may be one or more apertures, i.e., 
two, in the port assembly body. Magnetic material 13 is 
shown located and positioned outside the injection port 
cavity 21, between needle guard 12 and injection port body 
bottom 16. 

The injection port top 14 is Self-sealing to punctures and 
has a centrally disposed thickened portion 17 through which 
a hypodermic needle or Similar device can be inserted into 
the injection port cavity 21. A needle guard assembly 12 
prevents the needle from penetrating through the injection 
port bottom 16 of the injection port body 11 and into the 
tissue expander shell 31 or into the patient. Providing the 
magnetic material 13 outside or below cavity 21 and below 
needle guard 12 prevents it from interfering with the injected 
needle and protects it from environmental exposure. 

The injection port body 11 is preferably constructed of an 
elastomeric material, Such as Silicone or the like and is 
preferably formed by an injection molding process. The 
needle guard member 12 is preferably constructed of a 
stainless steel, Kevlar(R, HDPE or like puncture resistant 
material. The needle guard member 12 is shown to have a 
curved dish-shaped configuration which extends over and 
covers the bottom of the injection port cavity 21 to thereby 
protect the integrity of the injection port body 11 and the 
magnetic material 13. 

FIG. 4 shows the elements which comprise the injection 
port assembly 10. The assembly 10 comprises an injection 
port body 11, a top portion 14, a lateral wall or ring member 
15, needle guard Structure 12 and magnetic material 13 are 
shown in perspective. AS also shown in FIG.3, ring member 
15 is constructed and arranged to fit around top 14. This 
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4 
arrangement holds the top portion 14 together and in place 
after Several punctures and aides in the Self-sealing of top 
portion 14. The ring member 15 is preferably constructed of 
Stainless Steel or other non-magnetic material. 
The magnetic material 13 can be any desired shape or 

dimension constructed of any magnetically detectable mate 
rial. Preferably, the magnetic material is a flat, disc shape 
shown as magnetic material 13. For example, the magnetic 
Structures may be constructed of magnetic materials having 
cylindrical, rectangular, cubic or other shapes. The magnetic 
material can be made of Samarium cobalt, neodymium iron 
boron, or a combination thereof, or of like magnetic mate 
rials. The magnetic material 13 preferably has a nickel 
Surface treatment to prevent corrosion. The injection port 
body 11 is preferably made of a silicone elastomer by an 
injection molding process. 

Referring to FIGS. 3 and 4, the elements there shown 
comprising the injection port assembly 10 may be united 
using an RTV Silicone adhesive or the like. After the 
adhesive is cured, the injection port body 11 may be adhered, 
as shown in FIGS. 1 and 2, to a tissue expander shell 31, for 
example, using a heat compression process. 
As shown in FIG. 5, the magnetic material 13 and thus the 

top portion 14 of assembly 10 can be located by a nonin 
vasive or external detection means 32 that is constructed and 
arranged to Sense magnetic fields. The magnetic material 13 
has an outer perimeter that is approximately the same as the 
perimeter of the centrally disposed thickened portion 17 of 
the injection port top 14. These perimeters are spatially 
aligned, thus properly demarcating the centrally disposed 
thickened portion 17 of the injection port top 14 as the target 
for injecting a hypodermic needle or Similar device. External 
port detection means or magnetic probe 32 is constructed 
and arranged having a light 33 which illuminates when end 
34 Senses a magnet or magnetic material underneath the 
skin. 
The precise location of magnetic material 13 and thus the 

top 14 of the injection port can be determined using a 
four-direction coordinate system as shown in FIG. 6. FIG. 6 
shows a coordinate system 35 that can be used with an 
external magnetic probe, for example, to locate the top 14 of 
an injection port. Points 39 and 40 align to form a vertical 
coordinate 36, while points 41 and 42 align to form a 
horizontal coordinate 37. The intersection of horizontal 
coordinate 37 and vertical coordinate 36 forms the center 38 
of the coordinate system 35 and is the precise location of the 
magnetic material 13 and thus the top 14 of the injection 
port. 
AS many changes are possible to the embodiments of this 

invention, utilizing the teachings thereof, the description 
above and the accompanying drawings should be interpreted 
in the illustrative and not the limited sense. 

That which is claimed: 
1. A magnetic injection port assembly comprising: 
a) a formed body having a cavity therein, said body 

having a top wall, a bottom portion, a peripheral wall, 
and fluid egreSS means, 

b) said top wall of said body having a self Sealing area 
comprising a thickened wall area in Said top wall of 
Said formed body and further having a rigid ring 
Structure positioned peripherally around Said thickened 
wall area; 

c) a generally dish shaped puncture resistant member 
disposed at Said bottom of Said formed body, Said 
puncture resistant member being spacially aligned with 
Said Self Sealing area; and 
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d) a magnetic field Source positioned at Said bottom of 
Said body and being Spacially positioned entirely below 
Said puncture resistant member and further being Spa 
cially aligned with Said Self Sealing area of Said top 
wall. 

2. The magnetic injection port assembly of claim 1, 
wherein Said fluid egreSS means is in communication with a 
tissue expander. 

3. The magnetic injection port assembly of claim 1, 
wherein Said port assembly is Sealingly molded into a tissue 
expander. 

4. The magnetic injection port assembly of claim 1, 
wherein Said magnetic Source is encapsulated in a polymer. 

5. The magnetic injection port assembly of claim 4, 
wherein Said polymer is Silicone. 

6. The magnetic injection port assembly of claim 1, 
wherein the magnetic Source is comprised of a material 
Selected from the group of materials consisting of Somerium 
cobalt and neodymium iron boron. 

7. The magnetic injection port assembly of claim 6, 
wherein Said magnetic Source is coated with an anticorrosion 
material. 

8. The magnetic injection port assembly of claim 7, 
wherein Said anticorrosion material coating of Said magnetic 
Source is comprised of a nickel layer. 

9. The magnetic injection port assembly of claim 1, 
wherein Said magnetic Source is comprised of a magnet 
having a geometric shape. 

10. An injection port assembly for use with a tissue 
expander System and Similar inflatable medical devices, said 
assembly comprising: 

a) a body having a top portion being Self-sealing to 
punctures by a hypodermic needle, an outside lateral 
wall and a bottom portion, wherein Said top portion has 
a centrally disposed thickened portion having a perim 
eter, 

b) a needle guard assembly and a ring member Surround 
ing Said centrally disposed thickened portion of Said 
Self-sealing top portion, whereby Said top portion, Said 
ring member and Said needle guard assembly forming 
an injection port cavity; 

c) a magnetic material positioned in said assembly, and 
being disposed below Said needle guard assembly and 
outside Said injection port cavity; and 

d) a means of fluid communication from said injection 
port to the medical device. 

11. The assembly of claim 10, whereby said magnetic 
material is disc-shaped and whereby said magnetic material 
has an outer perimeter that is spatially aligned with Said 
perimeter of Said centrally disposed thickened portion of 
Said top portion. 

12. The assembly of claim 10, wherein said magnetic 
material is Selected from a group of magnetic materials 
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consisting of Samarium cobalt, neodymium iron boron, and 
a combination thereof. 

13. The assembly of claim 10, wherein said magnetic 
material is encapsulated in a polymer. 

14. The assembly of claim 13, wherein said polymer is a 
biocompatible Silicone elastomer. 

15. The assembly of claim 10, wherein said magnetic 
material is encapsulated in Said bottom portion of Said 
assembly. 

16. The assembly of claim 10, wherein said magnetic 
material further has an anti-corrosive Surface treatment 
comprised of nickel. 

17. The assembly of claim 10, wherein said injection port 
body is made of a biocompatible Silicone elastomer and is 
formed by an injection molding process. 

18. The assembly of claim 10, wherein the cross-sectional 
shape of Said bottom is generally hemispherical. 

19. A tissue expander System having a magnetic injection 
port assembly comprising: 

a) a tissue expander shell; 
b) an injection port assembly Sealingly attached to said 

tissue expander shell, Said injection port assembly 
further comprising: 
i) a body having a self-sealing top portion, a lateral 

wall, and a bottom portion forming an injection port 
cavity, Said Self-sealing top portion including a cen 
trally disposed thickened area; 

ii) a dish shaped needle guard structure having a 
Specified area disposed at Said bottom portion of Said 
body; 

iii) a rigid ring member disposed adjacent said lateral 
wall and Surrounding Said thickened area of Said Self 
Sealing top portion; and 

iv) a magnetic material having an area Smaller than said 
Specified area of Said needle guard Structure, Said 
magnetic material being positioned in Said bottom 
portion and below Said needle guard Structure and 
outside Said injection port cavity, Said dish Shaped 
needle guard Structure Spanning generally the entire 
bottom portion and covering Said magnetic material; 
and 

c) fluid communication means in said body connecting 
Said tissue expander shell and Said injection port cavity. 

20. The injection port assembly of claim 19, wherein said 
rigid ring member is constructed of Stainless Steel and 
wherein Said dish shaped needle guard Structure is con 
Structed of a puncture resistant material Selected from the 
group of materials consisting of Stainless Steel and para 
aramid fiber material. 


